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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The ceramic wiring substrate characterized by having the pad for junction which consists of 
heights which the end of said conductor layer projected from the ceramic substrate with which the 
through hole was formed, the conductor layer formed with the conductive paste with which said through 
hole was filled up, and opening of said through hole. 

[Claim 2] The manufacture approach of the ceramic wiring substrate which carries out coincidence 
baking of the process which forms a through hole in a ceramic green sheet, the process with which 
burning shrinkage fills up conductive paste smaller than said ceramic green sheet into this through hole, 
and said ceramic substrate and said conductive paste, and is characterized by having the process which 
said conductor layer is made to project from said through hole, and forms the pad for junction. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u= ; http%3A%2F%2Fwww4.ipdl.n... 3/30/2006 



JP,2680443,B [DETAILED DESCRIPTION] Page 1 of 1 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Objects of the Invention] 
(Field of the Invention) 

This invention relates to a ceramic wiring substrate and its manufacture approach. 
(Prior art) 

High mounting-ization to a substrate from the purpose which attains small advanced features of an 
electronic instrument is progressing. 

Moreover, a circuit pattern is complicated with the increment in the number of functions which one chip 
has, and the multilayering of a ceramic substrate which carries a semiconductor device is progressing. 
In the case of the multilayer-interconnection substrate, the circuit pattern formed in each substrate is 
electrically connected through the through hole formed in the interior of a ceramic substrate. 
Such a multilayer-interconnection substrate forms the through hole for internal wiring in a ceramic green 
sheet, and is produced by using print processes, and carrying out coincidence baking of the conductive 
paste, such as a tungsten and molybdenum, into a green sheet front face and a through hole, after being 
filled up and carrying out the laminating of the ceramic substrate of predetermined number of sheets, 
spreading and. 

Moreover, bonding of the flip chip package which is one sort of a semiconductor package is carried out 
using the connection terminal which made the semiconductor device inside-out and was formed in the 
front face or substrate, and, generally the bump method is used. 

This approach is printed by screen-stencil etc. on the ceramic green sheet with which conductive paste 
was filled up with the chip pad for flip chip device connection so that it may connect with the through 
hole of internal wiring formed in the ceramic substrate, and it supplies solder to this chip pad pattern. 
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TECHNICAL FIELD 



(Field of the Invention) 

This invention relates to a ceramic wiring substrate and its manufacture approach. 
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PRIOR ART 



(Prior art) 

High mounting-ization to a substrate from the purpose which attains small advanced features ot an 
electronic instrument is progressing. 

Moreover, a circuit pattern is complicated with the increment in the number of functions which one chip 
has, and the multilayering of a ceramic substrate which carries a semiconductor device is progressing. 
In the case of the multilayer-interconnection substrate, the circuit pattern formed in each substrate is 
electrically connected through the through hole formed in the interior of a ceramic substrate. 
Such a multilayer-interconnection substrate forms the through hole for internal wiring in a ceramic green 
sheet, and is produced by using print processes, and carrying out coincidence baking of the conductive 
pasted such as a tungsten and molybdenum, into a green sheet front face and a through hole, after being 
filled up and carrying out the laminating of the ceramic substrate of predetermined number of sheets, 
spreading and. 

Moreover, bonding of the flip chip package which is one sort of a semiconductor package is earned out 
using the connection terminal which made the semiconductor device inside-out and was formed in the 
front face or substrate, and, generally the bump method is used. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] . 
as explained above, according to this invention, by making the conductive paste inside a through hole 
project, and considering as the pad for junction, it can be alike in if production processes are reduced, 
poor formation of the pad for junction can be reduced, and the improvement in the yield and a cost cut 

can be aimed at. . 
Moreover, since the small pad for junction of the cross section can form under high dependability, 
through hole spacing can be narrowed and it contributes to the high density assembly of a 
semiconductor device greatly. 
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TECHNICAL PROBLEM 



(Object of the Invention) 

However, while the circuit pattern of a ceramic multilayer substrate is complicated and the path of a 
through hole becomes small with high integration of IC, the number of the through holes formed is also 
increasing. 

For this reason, formation of the pad for junction corresponding to a through hole is becoming difficult. 

Especially, in screen printing, the rate from which this pattern separates from a part for the pore of a 

screen mesh became high, and the defect of shape of the pad for junction and the problem of dropping 

[ form ] have arisen further as the pad pattern for junction makes it detailed. 

Moreover, bonding strength with a substrate tends to fall that it is detailed, and the formed pad for 

junction also has the problem of being hard to acquire sufficient dependability. 

Therefore, it faces forming the detailed pad for junction, and it has been a technical problem how 

stability and dependability are raised. 

It was made in order that this invention might solve such a technical problem, and it aims at offering the 
manufacture approach of the ceramic wiring substrate which has a pad for junction with good 
reinforcement, and the ceramic wiring substrate which can form such a pad for junction under stability 
and high-reliability. 
[Elements of the Invention] 
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MEANS 



(The means for solving a technical problem) 

The ceramic wiring substrate of this invention is characterized by having the pad for junction which 
consists of heights which the end of said conductor layer projected from the ceramic substrate with 
which the through hole was formed, the conductor layer formed with the conductive paste with which 
said through hole was filled up, and opening of said through hole. 

Moreover, the manufacture approach of the ceramic wiring substrate of this invention carries out 
coincidence baking of the process which forms a through hole in a ceramic green sheet, the process with 
which burning shrinkage fills up conductive paste smaller than said ceramic green sheet into this 
through hole, and said ceramic substrate and said conductive paste, and is characterized by having the 
process which said conductor layer is made to project from said through hole, and forms the pad for 
junction. 

As for the conductor layer made to project from a ceramic substrate front face, it is desirable that the 
height from the substrate front face after baking is 10 micrometers - about 200 micrometers. 
If it exceeds 10 micrometers or less or 200 micrometers, it is not practical as a pad for junction. 
Since the height of this pad for junction is decided by the height which the conductor layer from a 
through hole projected, it determines the loadings of each raw material of conductive paste and a 
ceramic green sheet so that it may become desired height. 

Namely, what is necessary is just to choose so that contraction of conductive paste may become smaller 
than contraction of the ceramics relatively when there is especially no limitation in the conductive paste 
and the ceramics which are used for this invention and both are combined. For example, in the 
conductive paste which mixed the binder etc. with the conducting powder object, the approach of 
making [ many ] the loadings in the end of conducting powder, and carrying out densification of the 
paste etc. is mentioned. 
(Work for ) 
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EXAMPLE 



(Example) 

Next, the example of this invention is explained using a drawing. 

Fig, 1 is drawing showing the ceramic wiring substrate of one example of this invention. 

In this drawing, the ceramic wiring substrate 10 is the thing of the multilayer mold with which the 

laminating of the ceramic substrates 1 1 a, 1 1 b, 1 1 c, and 1 1 d was carried out, a through hole 1 2 is formed 

in each ceramic substrate 1 1, and the conductor layer 13 is constituted by the conductive paste with 

which it filled up in this through hole 12. 

a conductor layer 13 - the ceramic substrate 1 1 -- each circuit is connected electrically and the 
conductor layer 13 serves as a heights configuration projected from the through hole 12 in 1 Id of 
ceramic substrates of the maximum upper layer. 

The amount of this lobe is the pad 1 4 for junction in the ceramic wiring substrate 10. 

Such a manufacture approach of the ceramic wiring substrate 10 is explained using 2nd drawing 2 Fig. 

(a) - (e). " ^ 

First, sintering acid, the plasticizer, the binder, and the solvent were added to alumimium nitride 
powder, it mixed, and the alumimium nitride slurry was prepared. 

This slurry was fabricated on the sheet with a thickness of 0.4mm with the doctor blade method, and the 
green sheet 21 of predetermined number of sheets was obtained ( FJg._2 - a). 
The through hole 22 with a diameter of 0.2mm was pierced and formed in this green sheet sheet 21 
according to the predetermined pattern. 

And the through hole 22 formed in green sheets 21 other than the maximum upper layer was filled up 
with the conductive paste 23 which blended the tungsten 80% of the weight, and conductive paste 23 
was printed according to the circuit pattern using screen-stencil in green sheet 21 front face ( Fig^2 - b). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing for explaining the manufacture approach of a ceramic wiring substrate which Fig. 1 was shown 
in the sectional view of the ceramic wiring substrate of one example of this invention, and showed Fig. 2 
in Fig. 1 , and Fig. 3 are drawings for explaining the manufacture approach of the conventional ceramic 
wiring substrate. 
1, 1 1, 21 .... Ceramic green sheet 

2, 12, 22.... Through hole 

3, 13, 32 .... Conductive paste 

23s .... High density conductive paste 

4, 14, 25 .... Pad for junction 
24 .... Layered product 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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